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FOREWORD 


This Indian Standard (Part 14) (First Revision) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Paper and Its Products Sectional Committee had been approved by the Chemical Division Council. 


Copper, iron and manganese, if present in pulp in more than traces, not only discolour it, but may also affect its 
dyeing properties. It is, therefore, essential to know the quantities of each of these in the pulp. 


This standard which was prepared mainly based on ISO/R 779-1968 *Pulps — Determination of iron' first published 
in 1975. As this version was very old, decision has been taken for its revision to update the standard. It is for 
information that International Organization for Standardization (ISO) has published a standard ISO 12830 : 2011 
*Paper, board and pulp — Determination of acid-soluble magnesium, calcium, manganese, iron, copper, sodium 
and potassium'. As this ISO method is for paper, board and pulp and the IS 6213 (Part 14) prescribes method of 
test for pulp only, the Committee also decided to adopt ISO 12830 : 2011 as dual number standard in future. 


The composition of the Committee responsible for the formulation of this standard is given in Annex A. 


In reporting the result or analysis of a test made in accordance with this standard, if the final value, observed or 
calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 ‘Rules for rounding off numerical 
values (revised)'. 
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Indian Standard 


METHODS OF TEST FOR PULP 
PART 14 DETERMINATION OF IRON CONTENT 


( First Revision ) 


1SCOPE 


This standard (Part 14) prescribes the method for the 
determination of iron content of pulp. 


2 REFERENCES 


The standards listed below contain provisions which, 
through reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
listed below: 


IS No. Title 
1070 : 1992 Reagent grade water (third revision) 
6213 (Part 7): Methods of test for pulp: Part 7 
1971 Ash content in pulp 


3PRINCIPLE OF THE METHOD 


The pulp is ashed and the ash is dissolved in 
hydrochloric acid. The concentration of iron is 
determined calorimetrically with ortho- phenanthroline 
by measuring the optical density at 510 nm. 


4 QUALITY OF REAGENTS 


Unless otherwise specified, pure chemicals and 
distilled water (see IS 1070), freshly boiled and cooled, 
shall be employed in the tests. 


NOTE — ‘Pure chemicals’ shall mean chemicals that do not 
contain impurities which affect the results of a test. 


5 REAGENTS 
5.1 Dilute Hydrochloric Acid — 6 m (approx). 


5.2 Sodium Acetate Solution — 4 m. Dissolve 540 g 
of sodium acetate (CH,COONa.3H,O) in water and 
dilute to 1 litre. 


5.3 Hydroxylamine Hydrochloride Solution — 
Dissolve 2 g of hydroxylamine hydrochloride 
(NH,OH.HCI) in 100 ml of water. 


5.4 O-Phenanthroline Hydrochloride Solution — 
Dissolve 1 g of ortho-phenanthroline hydrochloride 


(C,,H,N,.HCI.H,O) in 100 ml of water. Keep the 
solution in the dark. Use only a colourless solution. 


5.5 Standard Iron Solution — It contains 0.1 mg of 
iron (as Fe) per millilitre. Dissolve 0.100 g of pure 
iron wire in the smallest possible quantity of 
hydrochloric acid (r.d. 1.19) in a 1-litre volumetric flask 
and dilute to the mark with water. 


6 APPARATUS 
6.1 Dishes, of platinum, porcelain or quartz. 
6.2 Spectrophotometer or Filter Calorimeter 


6.3 Weighing Balance, of suitable capacity having 
least count 0.01 mg. 


7 CALIBRATION 


7.1 Dilute the standard iron solution ten times so that 
1 ml corresponds to 0.01 mg of iron. Pipette aliquots 
of 5.0, 10.0, 15.0 and 20.0 ml of the diluted solution 
into 50 ml volumetric flasks. Use the fifth flask for the 
preparation of a reference solution. Add to each flask 
] ml of hydroxylamine hydrochloride solution and 1 ml 
of orthophenanthroline hydrochloride solution and 
dilute to the mark with water. After 15 min measure 
the optical density at 510 nm with the iron-free solution 
as a reference. 


NOTE — Avoid exposure of the coloured solutions to direct 
sunlight. 


7.2 The iron concentrations of the coloured solutions 
are 1.0, 2.0, 3.0 and 4.0 mg of iron per litre respectively. 
Plot on a graph the optical density values divided by 
the length of the cell, against the iron concentrations 
and check that the points lie on a straight line going 
through the origin. 


8 PREPARATION OF SAMPLE 


Tear the air-dry sample into pieces of a suitable size. 
Do not use cut or punched edges or other parts where 
metallic contamination may have occurred. 


9 PROCEDURE 


9.1 Preparation of Test Sample — Weigh about 10 g 
of pulp (or 5 g for iron contents above 20 mg/kg) to the 
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nearest 0.01 g. At the same time weigh out a separate 
sample for the determination of dry matter content. 


9.2 Determination 


9.2.1 Ash the test sample as described in IS 6213 
(Part 7) using a clean dish. 


NOTE — Cleaning of dishes — Wash the dish thoroughly; 
remove any spots in platinum dish by cleaning with fine sand. 
Boil the dish four times with dilute hydrochloric acid and avoid 
any possible contact with iron. Check in the following way 
that the dish is free from iron. Heat about 2 ml of the dilute 
hydrochloric acid diluted further with about 10 ml of water in 
the dish. Allow to cool and add 1 ml of hydroxylamine 
hydrochloride solution, 1 ml of ortho-phenanthroline 
hydrochloride solution and 10 ml of sodium acetate solution. 
No red colour should appear. 


9.3 In order to obtain a reagent blank, take another 
clean dish of the same type as used for the ashing of 
the test sample and treat as described below. To each 
dish, add 5 ml of dilute hydrochloric acid and evaporate 
to dryness on a steam-bath. Repeat this once and then 
treat the residue with another portion of 2.5 ml of dilute 
hydrochloric acid and heat for 5 min on the steam- 
bath. Transfer the contents of the dishes to 50 ml 
volumetric flasks with the aid of water. To the insoluble 
residue in each dish add a further 2.5 ml of hydrochloric 
acid and warm on the steam-bath. Transfer this last 
portion to the main quantity in the volumetric flask 
with the aid of water. Add, in the following order, 1 ml 
of hydroxylamine hydrochloride solution, 1 ml of 
ortho-phenanthroline hydrochloride solution and, to 
obtain a pH value of 3 to 6, 15 ml of sodium acetate 
solution and dilute to the mark with water. If the 


solution is cloudy, filter through a glass filter or 
centrifuge. After 15 min measure the optical density 
at 510 nm with the reagent blank as a reference. Divide 
the reading by the length of the cell. 


10 CALCULATION 


Carry out two determinations and calculate as 
follows: 


Iron (as Fe) content in mg/kg av 


(parts per million) = T 


where 
a = mass ofthe iron obtained from the value of 
optical density and the calibration curve, per 
litre of coloured solution, in g; 
v = volume of the coloured solution, in ml; and 
m = mass of pulp, calculated on an oven-dry 


basis, in g. 


Report the result as the mean of the two determinations 
in milligrams per kilogram (parts per million). 
NOTE — The precision of the method as such is high. Thus, 


the difference between results of duplicate tests is usually 
attributable to uneven distribution of the trace metal in the 


pulp. 
11 TEST REPORT 


The test report should state the results obtained and, 
moreover, indicate all the conditions of the test, any 
details of procedure regarded as optional or not laid 
down in this standard and any incidents that may have 
affected the results. 


IS 6213 (Part 14) : 2013 


ANNEX A 
(Foreword) 


COMMITTEE COMPOSITION 


Paper and Its Products Sectional Committee, CHD 15 


Organization 
Central Pulp and Paper Research Institute, Saharanpur 


All India Federation of Master Printers, New Delhi 

Ballarpur Industries Ltd, Yamuna Nagar 

Central Forensic Science Laboratory, New Delhi 

Central Pulp and Paper Research Institute, Saharanpur 

Central Revenues Control Laboratory, New Delhi 

Century Pulp and Paper Mills, Distt Nainital 

Directorate of Printing, Ministry of Urban Development, New Delhi 

Department of Industrial Policy & Promotion, Ministry of Commerce 
& Industry, New Delhi 

DGS&D, New Delhi 

DGQA, Ministry of Defence, New Delhi 

Federation of Paper Traders' Associations of India, Delhi 


Federation of Corrugated Box Manufacturers of India, New Delhi 


Forest Research Institute, Dehra Dun 


Hindustan Unilever Limited, Bengaluru 


Hindustan Paper Corporation Ltd, Kolkata 


Indian Paper Manufacturers Association, New Delhi 


India Security Press, Nasik 


Indian Agro & Recycled Paper Mills Association, New Delhi 


Indian Institute of Packaging, Mumbai 


Indian Institute of Technology, Roorkee 


Indian Recycled Paper Mills Association, Delhi 
Indian Newsprint Manufacturers Association (INMA), New Delhi 


Indian Pulp and Paper Technical Association, Saharanpur 


J. K. Paper Ltd, New Delhi 


Kumarrappa National Handmade Paper Institute, Jaipur 


Representative(s) 
Dr R. M. MarHuR (Chairman) 


Suri P. CHANDER 
Suri V. Ravi (Alternate) 


Suri K. D. PRASAD 
Suri V. V. PATHARKAR (Alternate) 


Dr RAJINDER SINGH 
Suri D. R. Hanpa (Alternate) 


Dr Y. V. Soop 
Ms Rita TANDON (Alternate) 


Dr T. K. Roy 
Suri R. P. SINGH (Alternate) 


Suri A. C. MITTAL 
Suri H. C. Josui (Alternate) 


Suri C. S. MEHRA 


SHRI SHAISH KUMAR 
Suri Nano Lar (Alternate) 


Suri H. M. RATHI 
SHRI RAMAN K. SuanMa (Alternate) 


Suri K. L. TRIPATHI 
Suri C. Kusur (Alternate) 


Suri SATYA PAL GUPTA 
SHRI RAJEEV AGARWAL (Alternate) 


SHRI SUNIL SETHI 
Suri Harish Mapan (Alternate) 


Dr SANJAY NAITHANI 


SHRI PRABUDDHA DASGUPTA 
Suri HiresH SHENoy (Alternate) 


Suri Rast PHILIP 
Suri Nasa K. Guosu (Alternate) 


Suri R. C. MALL 
Dr S. V. SUBRAHMANYAM (Alternate) 


SHRI MANISH SHANKAR 
Suni SUNIL Trwani (Alternate) 


Suni P. G. MUKUNDAN 
Dr M. Pate (Alternate) 


Dn N. C. SAHA 
Suri S. K. Sarkar (Alternate) 


Dr SATISH KUMAR 
Dr S. P. SINGH (Alternate) 


Suri R. C. RASTOGI 
Suri M. B. S. Nair 


Suri N. P. PRABHU 
Suri N. K. Gare (Alternate) 


Suri S. C. MAJUMDAR 
Suri S. C. Ratu (Alternate) 


Suri G. Hussain 
SHRI Aswint SHARMA (Alternate) 


IS 6213 (Part 14) : 2013 


Organization 


NEPA Ltd, Nepanagar, Madhya Pradesh 

North-East Institute of Science & Technology, Jorhat, Assam 
Parksons Packaging, Mumbai 

Pulp and Paper Research Institute, Orissa 

Rollatainers Ltd, Haryana 

Security Paper Mill, Hoshangabad 

Security Printing Press, Hyderabad 

Seshasayee Paper and Boards Ltd, Erode 


Stationery Office, Government of India, Kolkata 


The Mysore Paper Mills Ltd, Bengaluru 


Twenty First Century Printers Limited, Mumbai 
VOICE, New Delhi 


Whale Stationery Products Ltd, New Delhi 


BIS Directorate General 


Representative(s) 


Suri V. JAGANMOHAN REDDY 
Suri Nazı R. A. KHAN (Alternate) 


Dr T. GoswaMI 
Dn Diput Kaura (Alternate) 


SHRI RAMESH KEJRIWAL 
SHRI RANJAN SINHA (Alternate) 


Dr J. C. PANIGRAHI 
Suri D. K. Tripatut (Alternate) 


Suri C. P. NAGPAL 
Suri N. VENKATESAN (Alternate) 


Suri B. K. PATHAK 
Dr D. K. Ratu (Alternate) 


Suri A. K. SRIVAYSAVA 
Suri D. D. Martuur (Alternate) 


Suri A. K. MEHROTRA 
Dr P. Marimutuu (Alternate) 


Suri R. K. Roy 


Suri R. S. R. MuRTHY 
SHRI SUDHIR Kumar, IAS (Alternate) 


REPRESENTATIVE 


Suri M. A. U. KHAN 
Suri H. Wapuwa (Alternate) 


SHRI MUKESH GUPTA 
Suri Gaurav GOEL (Alternate) 


Suri E. DEvENDAR, Scientist ‘F’ and Head (CHD) 
[Representing Director General (Ex-officio)] 


Member Secretary 


Suri K. K. PAUL 


Scientist ‘ʻE’ (CHD), BIS 


Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
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